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The term juvenile idiopathic arthritis (JIA) covers a group of
arthritides of unknownetiologywith onset before 16 years of
age and persisting for 6 weeks or more in duration. JIA is the
most common chronic rheumatic condition in children and
one of themost common chronic conditions of childhood.1 It
has a yearly incidence of 2 to 20 cases and a prevalence of 16
to 150 cases per population of 100,000.2

The International League of Associations for Rheumatol-
ogy classification of JIA includes the following subtypes:
systemic-onset arthritis, oligoarthritis, extended oligoarthri-
tis, polyarthritis (rheumatoid factor [RF] negative), polyar-
thritis RF-positive arthritis, psoriatic arthritis, enthesitis-
related arthritis, and undifferentiated arthritis.3 Oligoarthri-
tis is the most prevalent subtype (�50%) with a peak age of
onset between 2 to 4 years, and a female-to-male ratio of
approximately 3:1.4 The wrist joint is the fourth most

commonly affected joint in JIA, both at onset and at 5-year
follow-up, and conventional drug treatment may not be
effective in preventing structural damage.5 Early involve-
ment of the wrist joint has been cited as a poor prognostic
factor in JIA outcome.6 The inability to control disease may
result in significant morbidity, including pain, joint contrac-
ture, and permanent joint destruction.4

Current practice in the assessment of the wrist in JIA
includes clinical evaluation, imaging by ultrasound (US) or
magnetic resonance imaging (MRI), and response to treat-
ment. Current imaging modalities have clinically important
limitations. MRI is considered to be the most sensitive
imaging modality for detecting subclinical synovitis.2,7,8

This had led to the development of MRI scoring systems
assessing disease activity, particularly in the knee and
wrist.9–12 However, MRI may be unable to differentiate
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Abstract Introduction Juvenile Idiopathic Arthritis (JIA) is the most common rheumatological
condition in children and frequently affects the wrist. The roles for wrist arthroscopy
and arthroscopic synovectomy (AS) in JIA are unclear. Our aim was to find the current
evidence supporting its use.
Methods Systematic literature review of relevant publications from 1990 to present
in the Cochrane Library, Clinical Knowledge Summaries, DynaMed, PEMSoft, NICE
Guidance, MEDLINE, EMBASE, and PubMed.
Results We found no publications detailing the use of arthroscopy or AS specifically in
patients with JIA involving the wrist. There is evidence that AS reduces pain, improves
function, and induces remission in patients with rheumatoid arthritis resistant to
medical management.
Discussion and Conclusion Although there is paucity in evidence for the use of AS in
the wrists of patients with JIA, studies suggest it to be safe and effective, and could be
applied to patients with refractive JIA. It is possible that early identification of patients
suffering from JIA with extensive joint destruction and little symptoms could benefit
from AS, delaying joint destruction and preserving function.
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normal anatomical variants from inflammatory changes,
especially in the growing skeleton.13,14 US has some advan-
tages over MRI for imaging inflammatory disease in the
pediatric population, such as being noninvasive and quick
to perform, but reproducibility is limited and operator-
dependent.15

The role of direct visualization using arthroscopy in JIA
wrist evaluation is unclear. Over the past 30 years, direct
imaging of the wrist joint with arthroscopy and arthroscopic
synovectomy (AS), have becomewell-established techniques
in adults with rheumatoid arthritis (RA).16 AS is a minimally
invasive procedure associated with low morbidity and an
early return to work in adults.16 Lee et al demonstrated that
wrist AS in adults with RA provided pain relief, improvement
of function, and long-term control of synovitis in 75% of
patients not responding to medication.17 Open wrist syno-
vectomy for patients with JIA has been demonstrated to
improve grip strength and range of motion (ROM), with
outcomes not differing significantly from results following
wrist synovectomy for adults with chronic arthritis.18 For
children, it is likely that minimally invasive procedures will
be superior to open procedures in the radio- and midcarpal
joints, with less scarring and loss of mobility. Additionally, it
is possible that AS could delay the need for complex open
surgery. Our aimwas to ascertain and summarize the current
evidence supporting its use in the pediatric population.

Methods

The Cochrane Library, Clinical Knowledge Summaries,
DynaMed, PEMSoft, NICE Guidance, MEDLINE, EMBASE,
and PubMed were searched for relevant publications from
1990 to present. MeSH terms used included arthritis, juve-
nile, arthroscopy, child, pediatrics, wrist and free text words
arthroscopy, debridement, hand, juvenile arthritis, “juvenile
idiopathic arthritis,” synovectomy, and wrist. Reference lists
of retrieved articles were hand-searched for further relevant
publications. No language restrictions were applied.

Results

Our search did not produce anypublications detailing the use
of arthroscopy or AS specifically in patients with JIA invol-
ving the wrist (►Table 1). Two authors expressed opinions
that arthroscopy and AS of the wrist in JIA are safe and
reliable and that patients can experience long-term comfort
and improved function.16,19 Their opinions, however, appear
to havebeen based onpersonal experience fromunpublished
data (level Vevidence). There havebeen no controlled studies
to assess the benefits and risks of AS in patients with JIA.

Open Synovectomy for Juvenile Idiopathic Arthritis
Affecting the Wrist
Hanff et al performed open synovectomy on 20 wrists of
patients suffering from JIA.18 Of the 20 patients, 17 reported
improvement in pain and 7 were completely pain-free.
Improvements in grip strength were also noted, but persis-
tently decreased ROMwas found. The authors concluded that

there was no significant difference in outcome following
open wrist synovectomy between JIA and adult arthritic
patients.18 Evans et al replicated these findings by demon-
strating that open synovectomy for JIA relieved pain, reduced
swelling, and improved ROM. Radiographs taken 2 years
following the procedure revealed healing of periarticular
erosions.20 There are concerns, however, that conventional,
open synovectomy often leads to joint stiffness due to
disruption of the capsule and ligaments.

Arthroscopy and Arthroscopic Synovectomy of theWrist
The potential benefits of arthroscopy in adults with wrist
arthritis have been reviewed by Slutsky, including its use as a
minimally invasive diagnostic tool for obtaining tissue
biopsy (►Fig. 1). Synovial biopsies may be useful for
quantitative analysis of the inflammatory response in RA
as a prognostic marker. Arthroscopy and AS have also been
used for treating degenerative arthritis and posttraumatic
arthritis in the wrist, especially in patients who have not
responded to appropriatemedicalmanagement within 3 to 6
months, but the role of AS in JIA was not discussed.19

AS of the wrist has been proposed as an effective interven-
tion to relieve pain and recover function in early RA before the
onset of advanced radiographic changes suggesting wrist
destruction.21 It was suggested that AS may delay the need
formorecomplexsurgery, suchasarthrodesis andarthroplasty,
in selected cases. In addition, ASwas found to offer advantages
overopen synovectomydue to itsminimally invasivenature.AS
leaves less damage to the joint capsule and ligaments, enabling
patients tomobilize immediately following the procedurewith
consequently reduced length of inpatient stay.21

Safety Aspects
Farr et al performed a retrospective review of their experi-
ence in 34 cases of wrist arthroscopy in children and
adolescents referred for chronic wrist pain. They observed
no intra- or postoperative complications and concluded that
wrist arthroscopy in this population was safe.22 Several
studies in adult populations have supported the safety and
efficacyof AS.23,24 Twogroups have proposed the use of AS as
a day-case procedure, as it does not require an open arthrot-
omy and there is less joint capsule and ligament damage,
allowing immediate postoperative mobilization.23,24

Effects on Pain and Wrist Function
Lee et al in their long-term review of 49 patients (56 wrists)
suffering from monoarticular RA found that early AS was
associatedwith a significant mean reduction in visual analog
scale (VAS) score from 6.3 to 1.7 as well as a mean improve-
ment in the Mayo wrist score from 48 to 76.17

Several reviews from different units had similar results,
showing reduced levels of pain and improved wrist func-
tion following AS for patients resistant to medical
management.16,21,23,25,26

Effects on Remission and Progression
Lee et al performed a retrospective review of 49 adult
patients (56 wrists) who had RA resistant to medical
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management. They found that early AS afforded long-term
remission and noticed slowed progression of disease, with
the mean Larsen stage only progressing from 2.2 to 3.3 over
the mean 7.9-year follow-up.17 Kim and Jung had similar
findings in their cohort of 20 patients with undifferentiated
monoarthritis of the wrist not responding to nonsteroidal
anti-inflammatory drugs. Following AS, 9 of 20 patients
achieved early remission, and all patients had improved
clinical scores (VAS and modified Mayo score). They too
noted slowed progression in disease, with 14 patients show-
ing no radiological change and 5 patients showing slowed
progression of Larsen grade over the 51.8-month follow-up
period.25 Several studies echoed these findings in their
patient cohorts.21,23,26

Kim and Jung recommended AS for pain relief and func-
tional recovery in early RA. In addition, they found it to be

helpful in advanced staged RA with Larsen stage III radio-
graphic changes. In their opinion, AS delayed the need for
complex surgery, such as wrist arthrodesis or total wrist
arthroplasty, in selective cases.21

Discussion

The evidence for the use of arthroscopy and AS in JIA affecting
the wrist is sparse, and the studies found in this systematic
reviewwere retrospective descriptions of small case series. In
general, standardized evaluations of pain and level of function
were used and follow-up evaluations were performed, but,
otherwise, the studies were uncontrolled. Patients were not
matched for disease activity or stage of disease at the time of
intervention, and variations in the metrics used made com-
parison difficult. The difficulties in obtaining strong evidence

Table 1 Summary of evidence

Level of
evidence

Article Intervention and study
population

Safety Pain Function Disease progression

IV Adolfsson,
2011

AS of the wrist in adults
with RA

↓ "

V Slutsky,
2012

AS in JIA ↓
(long-term)

IV Hanff et al,
1990

Open synovectomy of the
wrist in JIA

↓ in 50% " Grip strength
↓ Range of motion

Early intervention
prevents recurrent
synovitis

V Evans et al,
1991

Open synovectomy of the
wrist in JIA (one patient)

↓ " Range of motion
↓ Swelling

Healing erosions
after 2 y

IV Kim and
Jung, 2007

AS of the wrist in adults
with RA

Neurapraxia of the
superficial radial nerve in
one patient
Injury to the posterior
interosseous nerve
reported

↓ " Functional state
(Mayo wrist score)

IV Farr et al,
2012

AS of the wrist in
children/adolescents with
chronic wrist pain

No intra- or postoperative
complications

IV Adolfsson
and Frisén,
1997

AS of the wrist in adults
with RA

No complications ↓ " Function
(subjective assessment
of pain and level of
activity)

Delayed progression

IV Wei et al,
2001

AS of the wrist in adults
with RA (office-based
procedure)

No complications

IV Lee et al,
2014

AS of the wrist in adults
with RA

↓ " Function
(Mayo wrist score)

No recurrence of
synovitis

IV Kim et al,
2012

AS of the wrist in adults
with inflammatory
arthritis not responding
to medical management

↓ " Function
(Mayo wrist score)

No recurrence of
synovitis

IV Park et al,
2003

AS of the wrist in adults
with RA not responding to
medical management

↓ " Patient satisfaction
(VAS)

Slowed progression of
degenerative
radiographic changes

IV Toledo et al,
2006

AS in oligoarticular JIA
refractory to NSAIDs and/
or corticosteroid
treatment

Safe, one patient with
hemarthrosis and
persistent effusion

36% remained in
remission after a mean
of 65 mo follow-up
Best results achieved
with AS when
performed in early
disease

Abbreviations: AS, arthroscopic synovectomy; JIA, juvenile idiopathic arthritis; NSAIDs, nonsteroidal anti-inflammatory drugs; RA; rheumatoid
arthritis; VAS, visual analog scale.
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are understandable considering the relatively small target
population, highlighting theneed for larger scale, collaborative
approaches to research in this area.

Open synovectomy for patients suffering from JIA affecting
the wrist has been reported in a few case series with small
sample sizes (level IV evidence), with results suggesting that
synovectomy has a role in disease treatment through relieving
pain and improving function.18,20 However, open procedures
are associated with disruption of the joint capsule and liga-
ments and can lead to joint stiffness and decreased mobility.

The safety and efficacy of AS for knee, hip, shoulder, and
elbow joints affected by JIA have been well documented in
the literature, noting improvement in clinical and radiolo-
gical scoring systems.27–29 Toledo et al evaluated the long-
term safety and efficacy of AS in patients suffering from
oligoarticular forms of JIA. They found AS to be safe but only
partially effective, with best results achieved by early inter-
vention for children with persistent monoarticular involve-
ment showing no evidence of systemic inflammation.30

Various studies described the efficacy of open synovectomy
in patients with JIA affecting the wrist.18,20

In adults with RA, wrist arthroscopy and AS are associated
with pain relief, increased ROM, and improvement in general
function.16,17,21,23,25,26 In addition, studies evaluating long-
term follow-up found that AS induced sustained remission
and slowed radiological progression of disease when anti-
rheumatic medications alone failed to control the inflam-
mation.16,21,23,25,26 Lee et al noted that AS afforded a
significant reduction in pain and controlled synovitis in
75% of adult patients with RA not responding to medica-
tion.17 Kim and Jung were of the opinion that AS may delay
the need for complex surgery, such as wrist arthrodesis or
total wrist arthroplasty.21

A recent study using synovial biopsies identified synovial
protein expression patterns that discriminate between clin-
ical subgroups of early JIA.31 Synovial biopsies are relatively
easy to obtain using AS in JIA and may contribute to under-
standing the early pathological changes and disease process
in JIA.31 Such studies may identify patients who are at high
risk of disease progression. Protein modification has been
found to be a surrogatemarker of uncontrolled inflammation
in JIA, and synovial protein analysis could identify patients
who are at high risk of disease progression.32

Our anecdotal experience is that 35 to 40% of adult
patients with RA progress to remission, and 20 to 30% do
not respond despite drug treatment. Additionally, we are
monitoring several children who have uncontrolled JIA and
extensive joint destruction with very few clinical symptoms
to indicate the progression of their disease. It is possible that
early identification of these “silent destructors” and early use
of AS could delay joint destruction and preserve function.

Conclusion

There is currently a paucity of evidence for the use of
arthroscopy and AS in the wrists of patients with JIA
(►Table 1), and there is clearly a need for better outcome
studies regarding the usefulness of wrist arthroscopy in JIA.

Based on a systematic review and 20 years of clinical
experience in adult RA, we postulate that children with JIA
will respond in a similar fashion when treated with AS and
that silent destructors will show slowing of the progression
of disease and destruction of their wrist joints. Studies
suggest that AS is likely to be a safe and effective interven-
tion, which could be used judiciously in patients with
refractory JIA. There clearly is a need for well-designed
prospective studies to assess the role of wrist arthroscopy
and AS in JIA.

Future Implications
Early identification and subsequent early AS of patients
with JIA affecting the wrist could delay joint destruction,
preserve function, and defer more invasive procedures. A
multidisciplinary team approach (MDT, e.g., involving col-
leagues from rheumatology, radiology, hand surgery, and
hand therapy)33 is likely to be an effective means of
identifying candidates for arthroscopy and AS. We postulate
that JIA patients with any wrist involvement should be
monitored regularly in this type of MDT, regardless of

Fig. 1 (A–B) Arthroscopy and arthroscopic synovectomy of the wrist.
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whether they are clinically symptomatic or not. A treatment
algorithm that allows early identification of those at risk
would encourage early consideration for AS, which may
improve long-term outcome.

Note
This study was presented at the 10th World Symposium
on Congenital Malformations of the Hand and Upper Limb
2015, May 7–9, Rotterdam, The Netherlands.
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